Objective: To examine trends in overweight and misperceived overweight in adults (X20 years) and children (5-15 years) of Spain from 1987 to 2007. Methods: Data were obtained from five cross-sectional studies, representative of the population of Spain in 1987Spain in , 1995Spain in , 1997Spain in , 2001Spain in and 2006Spain in /2007. Self-reported weight and height were used to obtain the body mass index (BMI). Overweight was defined in adults as BMI of X25 kg m -2 , and in children using age-and sex-specific BMI cutoffs proposed by the International Obesity Task Force. People with overweight were considered to have misperceived overweight when adults considered their weight or their child's weight to be normal or less than normal. Results: From 1987 to 2006/2007, the prevalence of overweight increased in absolute terms by 14.1% in men and 10.3% in women. Concurrently, the frequency of misperceived overweight remained relatively stable, approximately 35% in men, but rose from 16.5 to 20.8% in women. From 1995/1997 to 2006/2007, the prevalence of overweight increased in absolute terms by 3.2% in boys and 4.6% in girls. Over the same period, there was an absolute 8% increase in misperception of overweight among children of both sexes. As a result, during 2006/2007, approximately 60% of parents did not correctly perceive the weight status of their overweight children. Moreover, misperceived overweight was highest for younger children, and for those whose parents had a higher education. Conclusions: The obesity epidemic in Spain has been accompanied by an increased misperception of overweight in women and children of both sexes. Our results warn of the low family's readiness to modify the environment and lifestyle needed to control overweight.
Introduction
The prevalence of overweight and obesity has increased during the past decades in Spain, 1, 2 as in most developed countries. 3, 4 Although the epidemic of obesity in children is currently leveling off in some countries, 5, 6 it is still growing in Spain, and hence this country has reached one of the highest rates of childhood obesity in Europe. 7, 8 Several studies have shown that a substantial proportion of overweight adults fail to recognize that their body weight is too high, [9] [10] [11] [12] [13] and many parents do not perceive that their children are overweight. 14 This is important because there is a strong association between perception of weight status and effective weight control in individuals. 12 However, only a few studies have examined time trends in weight perception among adults. In Great Britain, misperception of overweight increased from 19% in 1999 to 25% in 2007. 15 A similar trend has been reported in the United States, with only 38% of the measured overweight respondents in the 1994-2004 National Health and Nutrition Examination Survey (NHANES) correctly perceiving themselves as overweight compared with 32% in the 1988-1994 NHANES. 16 In contrast, a study in Spain observed a decrease in weight misperception from 28.4% in 1987 to 26.9% in 1995/1997 . 17 Lastly, to our knowledge, no study has assessed the trends in weight misperception among parents of overweight children. People's weight perception might depend on social values of what is an acceptable weight. As the prevalence of obesity rises, people might consider higher weights to be increasing acceptable, leading to a greater weight misperception. Public health interventions should work against this background, by informing about the correct or healthy weight. Thus, trends in weight misperception among overweight individuals provide critical information on the success of basic public health messages aimed at overweight control. Accordingly, this study examined trends in overweight and misperceived overweight in the adult and children population of Spain over the past 20 years.
Subjects and methods
Data were taken from the National Health Interview Surveys carried out in Spain by the Ministry of Health in 1987 Health in , 1995 Health in , 1997 Health in , 2001 Health in and 2006 Health in /2007 In these surveys, participants
were selected using a multistage random procedure, stratified by town size, to ensure representativeness of the noninstitutionalized Spanish population. Interviews were held with two household samples, one for people aged X16 years, and the other for those o16 years. Individuals in both household samples were selected in age and sex strata. , was calculated from weight and height obtained in each survey with the following questions: Can you tell me about how much you weigh (in kg) without your shoes or clothes on? and Can you tell me about how tall (in cm) you are without your shoes on? For children, the parents or guardian answered the same questions referred to their son or daughter. Response rates for weight and height were approximately 80% in adults and 70% in children, in each survey. In adults, overweight and obesity were defined as BMI of X25 and X30 kg m -2 , respectively. Children were classified according to age-and sex-specific BMI cutoffs for overweight and obesity proposed by the International Obesity Task Force. 19 Self-reported height and weight measures have been shown to be over-and under-reported, respectively, especially in overweight individuals. 20 Nonetheless, BMI based on self-reported weight and height is being widely used, and it has shown a reasonable validity to classify people as obese or nonobese in representative samples of several populations within Spain, both in adults 21 and children, 22, 23 and in large epidemiological studies in other countries. [24] [25] [26] [27] Specifically, a recent paper has assessed the validity of self-reported BMI in the National Health Interview Survey; it has shown that, on average, adult individuals underestimated their BMI by 0.71 kg m -2 . In addition, the positive predictive value of self-reported overweight was 0.95 and the negative predictive value was 0.86. 21 In one study of Spanish children aged 6-8 years, the sensitivity and specificity of a diagnosis of obesity based on parental report of weight and height was respectively 78 and 96%. 22 Another study among adolescents aged 15-18 years in Spain has reported a sensitivity of 74% and a specificity of 93% for obesity based on reported weight and height. 23 Studies in children from other countries have also shown an acceptable validity of self-reported anthropometric variables. In Japan, a validation study of obesity based on parental report of weight and height showed a sensitivity of 83% for boys and of 93% for girls aged 6-7 years; corresponding figures for boys and girls 12-16 years of age were 89 and 87%. 25 Finally, two studies in the United States have also shown that self-reported weight and height resulted in the correct classification of weight status in 94 and 96% of children and teenagers, respectively. 26, 27 Misperceived overweight in adults was ascertained with the following question: In relation to your height, would you say that your weight is: (1) a lot higher than normal; (2) somewhat higher than normal; (3) normal; and (4) children) were considered to have misperceived overweight when the answer to the question was (3) normal or (4) less than normal. The prevalence, and its standard error, of overweight, obesity and misperceived overweight was calculated for the total study sample in each survey. In addition, analyses were conducted separately by sex, age and educational level. For children, the educational level corresponded to that achieved by the head of household. Analyses were weighted to take sample design into account, except for the 1995 and 1997 surveys, whose samples were self-weighted.
Data processing and analysis were performed with SPSS (Chicago, IL, USA), version 15, for Windows. The largest absolute increases in overweight and obesity were observed in men aged 50-64 years and X65 years, as well as in those with lower education (Table 1) . The prevalence of overweight and obesity in children aged 5-15 years has also increased in Spain (Table 2) . Between 1995/1997 and 2006/2007, the prevalence of overweight increased in absolute terms by 3.2% in boys and 4.6% in girls, whereas that of obesity rose by 1 and 3.1% in boys and girls, respectively. As a result, in 2006/2007, 32% of boys and 28.6% of girls were overweight. Corresponding figures for obesity were 10.2 and 8.9%. The prevalence of overweight and obesity was higher in children aged 5-9 years, although the increase seemed to be greater in those aged 10-15 years. Prevalence of overweight was also higher in children whose parents had a lower education.
Results
As the prevalence of overweight rose in adults from 1987 to 2006/2007, the frequency of weight misperception remained relatively stable, approximately 35%, in overweight men, but increased from 16.5 to 20.8% in overweight women (Figures 1a and b) . Among both sexes, weight misperception was noted to increase with age. Between 1987 and 2006/2007, misperceived overweight did not change substantially in men from any age group, but increased in women of all age groups except in those aged 20-34 years. With regard to education, higher prevalence was observed in those with lower education in both sexes. When examining the trend between 1987 and 2007, the prevalence of misperceived overweight increased in men and women with elementary education and decreased in those with higher education (Table 3) .
In children, the rise of overweight from 1995/1997 to 2006/2007 was accompanied by an absolute 8% increase in weight misperception for both boys and girls (Figures 1c and  d ). This same trend was observed in all age groups (Table 4) As a result, during 2006/2007 approximately 60% of parents did not correctly perceive the weight status of their overweight sons or daughters (Table 4) . Moreover, in all study periods, misperceived overweight was highest for children aged 5-9 years, and for those whose parents had a higher education.
Discussion
The results of our nationally representative study confirm the rising trend of overweight and obesity from 1987 to 2006/2007 in the Spanish population. It has been accompanied by an increase in the percentage of overweight women who fail to recognize that their weight was higher than normal, and of overweight children whose parents did not perceive them as overweight.
The complex etiology of obesity makes it difficult to establish determinants of the accelerating prevalence. 
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However, several studies suggest that increased caloric intake associated with socioeconomic transitions is the main driver of the obesity epidemic in the developed world. 28 Of particular interest is the rapid incorporation of women to the work force in recent decades in Spain. 29 As a result, women may be devoting more time to work and less time to food preparation. With time constraints, families may be relying more on prepared calorie-dense foods. 30 Moreover, the reduction in energy expenditure because of decreased physical activity, increased television viewing and playing video games may also be contributing to the rising trends of overweight from 1987 to 2006/2007. 31, 32 In our study, prevalence of overweight and obesity showed a greater increase in men than in women. As in other developed countries, women face greater societal pressures and are more concerned about body image than men. 33, 34 Studies suggest that gender differences in body image may be contributing to the trend observed over recent years. In adults, the term 'misperceived overweight' corresponds to individuals who are overweight but fail to recognize that their body weight is too high; in children it refers to overweight children whose parents do not perceive them as overweight.
In children, boys also have a higher percentage of overweight than girls. This may be because of sex differences in muscle mass, as boys are engaged in more sports than girls. 30 However, from 1995/1997 to 2006/2007, girls had a greater increase in both overweight and obesity compared with boys. The causes of this phenomenon, which has been observed in other populations, 35 are uncertain. However, data from Spanish National Health Interview Surveys suggest that sex differences in sedentary behavior have increased: the girl/boy ratio of sedentary behavior increased from 1.7 in 1993 to 1.9 in 2006/2007. 18 This may partly explain the greater increase in obesity among girls. Similar to other studies in adults, older age groups showed the highest percentages of overweight. 3, 4 This may be in part due to the age-related reduction in physical activity and in concern about body image. 36 In addition, our results confirm the inverse relationship between education and obesity. 33 This might be related to the limited access to healthy foods and to the lower preoccupation with physical aspect among those in lower socioeconomic status. 33, 37 Despite social pressure to be slim, misperceptions of weight status continues to exist. Our study found that 34% of overweight men and 20% of overweight women in Spain did not perceive themselves as being overweight. Similar percentages were found among men and women in the United States and other Western countries. 12, 13, 38 This observed pattern may reflect the shifting BMI in the general population. The higher mean in BMI may be making excess fat more socially acceptable, leading to overweight misperception. In fact, there is evidence that weight perception is affected by societal norms. For example, local culture and norms seemed to moderate attitudes in weight among young adults in 22 countries. 11 Interestingly, this study found
Mediterranean women least likely to correctly perceive themselves as overweight, whereas Asian women had the highest accuracy of overweight perception when compared with women in other countries. In addition, as in our results, the study consistently showed across all 22 countries that women were more likely to perceive themselves as overweight when compared with men. Our study also shows an increasing trend in overweight misperception among women but not in men, in which the rates remained stable. As mentioned above, it might be because of a decreased cultural concern toward weight. Over time, Spanish women may have disregarded unrealistic weight goals and gained in body satisfaction. In recent years, this movement may have been one of the causes that triggered the Spanish Senate to recommend that the mass media portray a healthier look in women. 39 Subsequently, the haute couture industry also reinforced this message, as Spain was the first country to forbid models with BMI of o18.5 kg m -2 on fashion runways. These social trends might have overrun public health messages aimed at obesity control, and contributed to a decrease in self-perception of overweight in women.
Our results also indicate age to have a role in weight misperception. As in other studies, misperceived overweight increases with age. 9, 10, 12, 15, 16, 38, 40 In general, this may result from older adults being less concerned about their weight than younger adults. Another contributing factor could be a cohort effect, as the data were collected over a large long time period. We also found adults with higher education to have a lower frequency of misperceived overweight. Of note is the slight decrease in misperceived weight from 1987 to 47 have also found very high rates of parental misperception of overweight in their children. The 8% increase in weight misperception observed in the Spanish overweight children over the 10-year study period was also alarming. As parents have an important role in children's dietary preferences and physical activity behavior, the high percentage of parental misperception may be a major risk factor for childhood obesity. The reasons for the large rate of parental misperception of overweight are unclear. 48 As in adults, one explanation may be that parents are comparing their child with their peers, and not with medical standards. It has also been suggested that parents may fear to label their child as overweight because of the stigma and its consequences. 48 In addition, if the parents are overweight, this might be a sensitive issue and they may tend to deny their child's overweight status.
14 As in other studies, 14 we also found the highest frequency of misperceived overweight in the younger children. This may be because of a parental assumption that the child's excess fat is only a transitional stage that will fade with child's growth and development. 14 Lastly, consistent with several studies, parents with higher education showed a better perception of their child's overweight, as they may have a better understanding of the problem. 49 A limitation of our study was the use of self-reported weights and heights for adults and parent-reported weights and heights for children. However, several studies have shown a reasonable validity of these variables in representative samples of adult and children populations in Spain and other countries. [20] [21] [22] [23] [24] [25] [26] [27] Thus, using self-reported weight and height is likely to have introduced only a small bias in our study. Moreover, the direction of such bias is known: it leads to conservative figures of the prevalence of overweight, and hence the real overweight is at least as high as estimated in our study. The relevance of this problem is reduced in studies that, such as ours, use surveys with the same method of data collection over time because any inaccuracy is likely to be similar across surveys. Nevertheless, we acknowledge that, in the absence of a study comparing self-reported and measured weights and height over time, it is not possible to be certain that there has been no change in estimations of weight and height. 15 In conclusion, the obesity epidemic in Spain has been accompanied by an increased misperception of overweight in women and children of both sexes. As Spain has one of the highest rates of childhood obesity in Europe, the large percentage of overweight children whose parents fail to perceive their weight status is of particular concern. In fact, our results warn of the low family's readiness to modify the environment and lifestyle needed to control overweight. 12 Thus, the outlook of the childhood obesity epidemic in Spain is grim, and prompts for appropriate interventions to reduce overweight misperception.
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